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1
00:00:04.020 --> 00:00:21.870
Sean Folan: Hi my name is Sean. I am from umass amherst and I studied computer science and
math and I was a participant in the ultra you program at portland State University, this summer,
which focused on computational models and how they could help our Community.
2
00:00:23.460 --> 00:00:25.050
Sean Folan: I so.
3
00:00:26.160 --> 00:00:31.890




Sean Folan: And that's actually what gave me my idea for my question, so my question is how
do the unique environmental factors President stellwagen bank affect humpback whales.
5
00:00:45.060 --> 00:00:47.700
Sean Folan: So a quick introduction, so I can bank.
6
00:00:48.750 --> 00:00:52.320
Sean Folan: it's located 25 miles east of Boston.
7
00:00:53.520 --> 00:01:06.150
Sean Folan: And it's one of only 13 national marine sanctuaries in the United States, so a
national marine sanctuary is the equivalent of a national park but completely underwater.
8
00:01:07.170 --> 00:01:17.280
Sean Folan: So this particular sanctuary stretches all the way from Providence town in the
south, all the way up to Gloucester Massachusetts off of Cape and.
9
00:01:18.570 --> 00:01:24.750
Sean Folan: So it's a pretty sizable area in fact it's about the area of the state of Rhode island.
10
00:01:26.130 --> 00:01:30.960
Sean Folan: So this marine national marine sanctuary gets its name from.
11
00:01:32.160 --> 00:01:36.750
Sean Folan: stomach and bank, which is a underwater plateau that is located inside of it.
12
00:01:38.010 --> 00:01:39.030
Sean Folan: So this plateau.
13
00:01:40.110 --> 00:01:41.970
Sean Folan: is about 100 feet deep.
14
00:01:43.650 --> 00:01:49.860
Sean Folan: And along the size of it, it drops down very surely to over 300 feet.
15
00:01:51.090 --> 00:01:58.770
Sean Folan: So what this does is it provides the perfect conditions for upwelling, which means
that all the deep sea nutrients come from.
16
00:02:00.420 --> 00:02:09.510
Sean Folan: 300 feet down hit the set of the and go up all the way towards the top of the bank
and this actually makes it one of the most productive feeding grounds in the world.
17
00:02:11.040 --> 00:02:27.660
Sean Folan: And because it is so productive I, there is a population of humpback whales that
comes up from it's winter and the Caribbean, all the way up to stellwagen bank off the coast of
Massachusetts to feed, so these will these whales are typically here.
18
00:02:28.920 --> 00:02:30.780
Sean Folan: From about April to November.
19
00:02:31.860 --> 00:02:38.250




Sean Folan: down in the Caribbean in the winter or in this yeah in the winter.
21
00:02:44.970 --> 00:02:55.290
Sean Folan: This because if you've ever noticed the very clear waters down in the Caribbean




Sean Folan: And phytoplankton is sort of the base of the food chain, because phytoplankton
invites zooplankton which invites small schooling fish, which in turn feed the whales.
23
00:03:10.740 --> 00:03:16.800
Sean Folan: So what sterling bank marine national national marine sanctuary is known for is
most of the whale watching.
24
00:03:18.570 --> 00:03:37.800
Sean Folan: But I the economy of New England and also the Massachusetts has been based on
the ocean for many, many years it all started in the 17th and 18th century I when I
Massachusetts economy was primarily based off of.
25
00:03:38.820 --> 00:03:53.850
Sean Folan: wailing and fishing the practice of whaling has since been outlawed because it
critically endangered the whales and was in general, not very good, but I the Massachusetts
economy still relies on the ocean.
26
00:03:54.960 --> 00:04:01.320




Sean Folan: And also Massachusetts unique geometry geography provides some opportunities
for things that you might not get elsewhere.
28
00:04:12.990 --> 00:04:24.240
Sean Folan: One very one very popular vacation destination is province 10 Massachusetts,
which is about a two and a half hour drive from Boston when there's no traffic.
29
00:04:24.930 --> 00:04:37.020
Sean Folan: But due to the geology the geography it's only about a 90 minute ferry ride so it's
just interesting how much I we still rely on the ocean as a means of.
30
00:04:37.920 --> 00:04:50.100
Sean Folan: Transport and economy, I, but what I was mainly interested in first lie and bank was
the whale watching that takes place there, so the humpback whales.
31
00:04:51.270 --> 00:04:54.690
Sean Folan: There are one of the longest studied populations of humpbacks in the world.
32
00:04:55.890 --> 00:05:16.980
Sean Folan: This dates back over four decades to when they were first observed a whale
named salt, I and they named this whale salt, because she had what looked like salt sprinkled








Sean Folan: Just to give you a sense of how large this databases, I only used a section
between 2013 2019 and that included over 33,000 sightings of Wales.
35
00:05:41.580 --> 00:05:46.080
Sean Folan: So this database is so detailed that they can even track family trees.
36
00:05:47.550 --> 00:05:57.840
Sean Folan: So actually if you go online and look up salts family tree, you can find a complete
family tree of all the calves that salt has had and her calves calves and our caps caps caps.
37
00:05:59.190 --> 00:06:00.780
Sean Folan: So salts as a great grandmother.
38
00:06:02.700 --> 00:06:05.610
Sean Folan: So it's really interesting some of the applications of this data.
39
00:06:06.960 --> 00:06:09.450
Sean Folan: And that's why I really wanted to work with it, this summer.
40
00:06:10.950 --> 00:06:34.080
Sean Folan: I So when I first did when I got the data I was trying to visualize it so to visualize it, I
decided to plot it, but I, there was a problem, so all of the points that I had were in latitude and
longitude which seems very good, but the maps that I had to plot them on were all in you tm.
41
00:06:35.490 --> 00:06:38.430
Sean Folan: So you tm is sort of a standard.
42
00:06:39.870 --> 00:06:40.980
Sean Folan: way of.
43
00:06:42.600 --> 00:06:47.700
Sean Folan: projecting maps of very specific areas so there's less distortion.
44
00:06:49.080 --> 00:07:02.160
Sean Folan: So, not all ut in the same so you could have a huge team for the State of Kansas,




Sean Folan: So that's what I had to do with all these points, so I to merge the the longitude and









Sean Folan: After I was done with that I noticed, something I pattern that I really hope to notice
was that most of the whales tended to be right on sale by can bank.
49
00:07:35.730 --> 00:07:42.480




Sean Folan: So that was something that I noticed right off the BAT that they're very, very
concentrated on that bank.
51
00:07:54.090 --> 00:08:04.770
Sean Folan: So just because stowing and bank is a national marine sanctuary doesn't mean it's
devoid of all human activity, so I if you're familiar with the geography of Massachusetts.
52
00:08:05.700 --> 00:08:12.960
Sean Folan: you'll know that if you put a line from Providence town to Gloucester you pretty
much block off all of Boston harbor.
53
00:08:14.190 --> 00:08:23.550
Sean Folan: And with Boston being a large shipping city and even undergoing renovations right
now to become even more accessible to larger ships.
54
00:08:24.600 --> 00:08:31.950
Sean Folan: I That means that, in some way, shape or form all these ships that are coming in
daily have to go through stumbling and bank.
55
00:08:33.450 --> 00:08:42.930
Sean Folan: So originally prior to 2007 that shipping lane that major shipping lane when right I
right North over the coast of problems stone.
56
00:08:43.380 --> 00:08:58.230
Sean Folan: which also happens to be where most of the whales are concentrated so in 2007,
with the help of the New England aquarium and spelling and banker marine sanctuary they were
actually able to shift that shipping lane a few degrees north.
57
00:08:59.370 --> 00:09:11.280
Sean Folan: To a to a place where historically they were less whales and this actually helps
reduce ship strike the profitability of ship strike by 80%.
58
00:09:15.390 --> 00:09:19.920
Sean Folan: I so even though is very interesting looking at all these plots that I made.
59
00:09:22.200 --> 00:09:27.960
Sean Folan: The the real goal that I had coming into this project was to utilize machine learning
and build a computational model.
60
00:09:29.580 --> 00:09:34.320
Sean Folan: So this computational model can go through 10s of thousands of points.
61
00:09:35.370 --> 00:09:36.810
Sean Folan: way more easily that I could.
62
00:09:38.400 --> 00:09:51.300
Sean Folan: So the library that I decided to use I was psychic learn so psychic learn, I decided
to use that library, due to its versatility and also it's pre processing tools.
63
00:09:52.440 --> 00:10:03.630
Sean Folan: So one thing that I need to do before I was able to plug all the data into my model




Sean Folan: So just as an example, some of the behaviors were written down as maybe fluking




Sean Folan: So for my model, I decided to use the lead REG feature of a psychic learn so in
order to do that, I used 10 of the variables.
66
00:10:37.950 --> 00:10:54.300
Sean Folan: The 10 variables being current weather weather during the past 12 hours visibility




Sean Folan: As independent variables an attempt to try and predict the latitude.
68
00:11:03.030 --> 00:11:05.880
Sean Folan: So linear regression is based on supervised learning.
69
00:11:06.900 --> 00:11:25.440
Sean Folan: And it essentially attempts to predict the dependent variable, which was the latitude
with a linear regression in relation to the independent variables, which were the 10 that I
previously mentioned, I so really to get to the Corbett it essentially tries to.
70
00:11:26.460 --> 00:11:29.610
Sean Folan: fit it to the equation y equals mx plus B.
71
00:11:34.410 --> 00:11:40.890
Sean Folan: So when I got the results from my model I
72
00:11:42.480 --> 00:11:58.050
Sean Folan: Sort of Judge its effectiveness, I craft the predicted latitude on the y axis and the
actual latitude on the X axis and the R squared I have this graph turned out to be point 015.
73
00:11:59.370 --> 00:12:06.570
Sean Folan: which does not indicate a very strong correlation In fact it indicates no correlation
or a very weak correlation.
74
00:12:08.400 --> 00:12:11.640
Sean Folan: So this results didn't exactly.
75
00:12:13.410 --> 00:12:16.080
Sean Folan: surprise me, because I know that.
76
00:12:17.100 --> 00:12:21.570
Sean Folan: There are more factors to where the whales are going to go, then these 10 factors.
77
00:12:22.770 --> 00:12:28.410
Sean Folan: So I thought that these factors would be sort of a good baseline for determining
where the whales could go.
78
00:12:29.760 --> 00:12:47.910
Sean Folan: but really it relies more on sort of where the food is basically so I different years







Sean Folan: where things are the whales need.
81
00:13:01.860 --> 00:13:09.030
Sean Folan: I to get more insight on this I sat down for an interview with Laura house of the New
England aquarium.
I am here with Laura Howes from the New England Aquarium, Laura would you like to
introduce yourself?
Hi, I am the director of research and education for the new aquarium whale watch. So I
supervise and manage a group of naturalists and interns from the aquarium to educate
about conservation and the whales that we see but we also spend a lot of time
collecting data and the field that we share with different research organizations and also
maintain the data ourselves. I usually spend a lot of time on the water but also have an
office where I kind of go through the data and quality check it. I also focus a lot on
conservation and education.
So how long have you been doing whale watching?
So I started, my first we'll watch I work with in Bar Harbor Maine in 2009 so I went to
college in Atlantic which is up in Maine and I did a whale watch little research internship
which is sort of similar to what we do here so yeah it's about 12 years, yeah it's about
12 years of whale watching.
Very well versed in whale watching. So have you noticed any interesting patterns with
the whales in Stellwagen Bank Marine Sanctuary?
Yeah, I moved here to the Stellwagen Bank area in 2011, and what I would say is
interesting about Stellwagen bank is it changes a lot of fluctuates so there's some years
of Bubble Net Feeding and other activity and in other years you aren’t seeing much. A
lot of times as a whale watch passenger, you will ask if the population is declining and
even though they do have threats, a lot of times it is just that the bait is in different
areas. So for instance, this particular summer a lot of whales have been spending time
a couple hundred miles off shore but then next year they might be back on Stellwagen
Bank. So it fluctuates quite a bit so you are always wondering where the best whale
Sightings are going to be each year.
Yeah, it's always interesting going out there.
Yeah and to add to that, we know that North Atlantic Right Whales their distribution is
starting to change due to climate change while in humpbacks that trend hasn’t been
found and there could be factors with that too so it will be interesting to continue to
observe that.
Definitely yeah. One other question that I had is a pattern that I noticed about how the
shipping lane actually cuts through the middle of Stellwagen Bank and the data shows
there are usually less whales there so is that something that they noticed historically or
only after the shipping lane moved there?
Yeah, that’s a great question. So historically, whales have been seen more frequently
along the edges of the bank like the Northwest corner and the southwest corner then
that middle is a bit quieter. It is really great how that shipping lane change all came
about. So we work closely with the Stellwagen Bank National Marine Sanctuary, the
research team out of Scituate. About 15 or so years ago, they acknowledged that ship
strikes are a real problem and we knew where the whale hotspots were and a lot of that
data has been collected on whale watch boats. Our company has been working with
different non profits since the 1990s to help collect that data and so the Sanctuary
teamed up with whale watch boats and non profits and found those hotspots which is
exactly what we still are seeing, the Northwest Corner and Southern Edge and so they
used that information, gave it to the shipping industry and they found that if they just
shifter the shipping lane just a few degrees north to the middle of it, it would reduce the
probability of ship strike by 80 percent. So that was about 30 years of historical data and
we are still seeing that trend now, things can always change in the future and that’s why
its good to continue and collect data and see what the trends are. But yeah, this is a
great example of how research can work with industry to help protect our whales and
realistically moving the shipping lane just a few degrees north really didn’t add much
travel time to the shipping industry. That’s a big problem too. You think just a few
minutes doesn’ matter but worldwide, if you are traveling from China even adding a few
minutes here and there can add up and that increases the price of products. But yeah,
it’s one of my favorite things about the Sanctuary and how conservation has been
helping this area.
Yeah, definitely. Well thank you for having this interview with me today.
Yeah, no it’s great. It’s great to see your work and we love to have student projects that
work with our data. That is one of my goals through working with this database. Thanks




Sean Folan: So, even though the the model shows that the environmental factors alone are not
enough to protect the location of Wales in sterling bank i'm still very satisfied with my findings.
83
00:13:29.790 --> 00:13:37.590
Sean Folan: I before the summer I never worked with Python or machine learning and I feel like
I developed a solid understanding in both of these.
84
00:13:38.340 --> 00:13:54.420
Sean Folan: I plan to continue this project and try it more generally, what section of the bank,
the rails around since the Bank to split up into different sections and also what what what
behaviors the whales are more likely to exhibit.
85
00:13:55.530 --> 00:14:05.490
Sean Folan: Along with this, I plan to ask my original question I about the pandemics effect on
humpback whales as soon as the data from 2020 and 2021 becomes available.
86
00:14:08.520 --> 00:14:11.400
Sean Folan: So I also wanted to take this time to.
87
00:14:13.050 --> 00:14:15.240
Sean Folan: Thank some of the people who helped me with this project.
88
00:14:16.680 --> 00:14:21.000
Sean Folan: So I wanted to thank all of the altar you staff for.
89
00:14:22.110 --> 00:14:26.220
Sean Folan: Accepting me to this program and really providing guidance for me.
90
00:14:27.600 --> 00:14:41.730
Sean Folan: I wanted to thank Martin serious of portland State University for helping me as a
mentor all summer and also Laura house and the New England aquarium for helping me with
access to the whale sighting database, thank you.
